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(54) AGENT FOR CONTROLLING DEATH OF CELL 

PROBLEMTO BE SOLVED: To provide an agent for controlling death of the cell, by. adding a volume-sensitive CI- (chloride ion) 
channel blocker, because cell contraction recognized in case of apoptosis is controlled when the action of the , CI- charm ' s 
controlled by the blocker, and various apoptosis reactions thereafter are inhib.ted. and consequently the death of the ce I « ^o\led. 
SOLUTION: This agent for controlling death of the cell contains the volume- sensitive CI- channel blocker as an active 
wherein the volume- sensitive CI- channel blocker preferably comprises at least one k.nd of compound selected from a group 
comprising stilbene derivatives (4-acetamido-4'- isothiocyanatostilbene-2.2'-disulfonate and 4 4 -d..soth.ocyano-2 2 
Snedisulfonate). a carboxylic acid derivative [5-nitro-2-(3- P henylpropylamino)- benzo.c acd], n.flum.c ac.d. ghbenclam.de. and 
fluothylene. 
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(54) [mwozm mmftfflfflfti 



(57) [gft] (teiE*) 
[»«] a»9E#|iWiW«)*«o 

i«X.f-*^>IJWfl: (4 -T-fc hT 5 K- 4' -fVt 
tfv7?-h^f^/-2, 2' -v*XJU7**.- 
K 4, 4' ->Mvf+->7y-2, 2' -**JU^s 

/Xii7t?-n , *>\,*>mmmi$- (5--h°- 




& 4 * sa» & s n 4 ^ < t 6 1 it*4 4 W*JI 4 

I»*3S 6 ] mmtvT *-i>-vxf*^ »*jg4x 

,ft> -ll'4ifiltt#l.fl, SCJ'o ojHtt.jl'3r^*»f»^4ff^<b 

9 ] mmsewr # v - -> x x*> 4 at 7x 

io] r # h - •> x eaBsa§»JDi«f * mie.+ 
4 z. t zwm t «ft?Eoflta*ffi 0 

[0 0 0 1 ] 

[f&B^OS-^&ffiffrff] ^c^j±, S»i«5:14CI-^ 
* ^ r Q7*-CJ:4 SHfl&TEOTftiJSij iz nt-5 0 
[0 0 0 2] 

-SIT-* & r # h - v x s# (- (iUHj^Jpua zm\ $ fz * 
? n - v x B# c (iflj&M £ # t , l0l|g$«H8rn 

[0003] fflsa^Etii. auefttt-^icifaiawaisw 

h - -> * j3 J: y-' 7- ? o - •> x S ili 0 T h - ■> 

tS L Tig C 4 „ T # I* - -> x <T)WM^ tfS^-o (± , 

^n-SfflB^JJXai-r-^-S (Wyl I ie, A. H. et al. . (1980) I 
nt. Rev. Cytol. 68, 251-307) „ 

[0 0 0 4] £Z?>X\ Cl-f-^ WJKrt^OC 
1-4 *><0£Ji*W»-f 4£v>T«ifcRC^HtK#TH 50 



(2)" 




#53 2002-3402 



ft S r*ci * )\s<r>m?t tc (4)2; < ffi v » <b frr £ £rt* x 

70 [0 0 0 5] 

C I - -f - + * ^ r n y # - * ^ tr «te JE W Wffl * »ft i" * 
[0 0 0 6] 

4 * *: tf ■» fc*S*, C I - f - + ^ ;i/ o» 
^^^4 IDfiJlXtt^M $ it , $ ^> (c ^ f^co r # h - 

v ^ laES (5 h n > K 'J 7* ri* <b h ? □ - i, c Sfc 

20 a, egitft, Ro^t * \s*v-j+mtL<r>m* 

tail, ^^WSCIo^o 
[0 0 0 7] 1*4*)^. $ft«*ttC|--f-^ 

- 7 ;v<>gg, 7'K/?7< KSy f 7ni/f>i> 

[ooos] zh\z^ ^mt, swasftttci-^-v* 

* a w f6 « n x ( ± ^ Mm x *> z o in m w u m -t %> m ft 
utii, flsdrnms^ft, 'ii'*jiitt*.ft, #m^14^.s. 

[0 0 0 9] Sfetc, #f»jS^-aci-^^^ 

'^'n y ij -z£tfmnmfeitimi£mx*>z 0 g 
jo - -> x -ttifflsa^ff nxsi * jitei- 4 :t * t -r « aan 

?E60^a7JST-*4o OUT, *»W*B«UKW + 
[0 0 10] 

x ii . Mi fr>ffiBm%LXj£:m.B iz&hn&zt 
Si. '6fi54jmi t'^^fiv^ftco^^^ ftetntc* 

§ < ^41-4<,cot#if>^4 0 




(3) 



[ooii] i. mmwwm 

[0 0 12] ^5§B^|ci=^T, r^ff!S514CI-^r^ 

4 IS-ft £ & ^ < ^ffl + * c 1 " * ' v ^""^ * 

L T littTO 4 <r> i ¥«f 4 - t ^ * * • 
[0 0 13] (D^f^^il* 
SITS, DIDS&tfcStr**-*^^****^^ 

•Cts IJ , CI-** * *OBf«UlE < ffl^^nrv^o 

[0 0 14] SITS:4-T-t r-T i M'-^Vft->77- 

- h xf-Ji/^>-2,2"-> x;U7 + =T« — h (4-acetamido- 
4*-isothiocyanatostilbene-2,2'-disulphonate) DID 

- r- (4,4'-diisothiocyano-2,2'-stilbenedisulfonat 20 

e) 

[0 0 15] (2)# A* 

m«u, nppb«: ******** 

c t^bnriJio, ci-** ^^«oW5Si-'2:<ra^ l b 

NPPB ; -5-- b n-2-(3-7 * - A- 7*n 5 / )-£A# 

g£ (5-nitro-2-(3-pheny I propyl ami no) -benzoic acid) 
[0 0 16] (3)yj^V?7 5 K 

(4) ;7)K>S (niflumic acid) # 

(5) ?nVf> 

[0017] »J&?EMlW^ffl l± » ^lj x. !±*T # h - -> X * 

-r^P_ a , yjrn^*** k (CHX) , r^.^y^^->> 
D & i WWffllliai^^ffl S-»i"C7 * h - -> * <:»* 
U ^|§B^(7)^p$l|^Jr^1!J0L^ii§^^i^Qt^^^^t- 4 
o^t, -r^-?n(1)Sffl8aODNA7 (DNA ladder) * 
feiht*>-ft& [Shiokawa,D. et at. (1994) Eur. J. Bioc 
hem. 226, 23-30] , (2) ^S^Stcte*^ * 
^ X/ ._^CO-(g1i^ill|7ET^75vSiThornberry. N. A. 
(1994) Meth. Enzymol. 244, 615-631], (3) < b3> 
K'J Tfrh<»* V officii*, St*- r- ? n-i. c 

titf$rffl--^il^T^^*t Deshmukn ' M - & Johnson - 
E. H. Jr. (1998) Neuron 21, 695-705], (4)H««T"C 

aaao jbs * h^t * * * * ! ° ff « ^ * = 

[0 0 1 S] *feWoasa9E«»i]?RHi. **L»W - 




#f?8 2 0 0 2 - 3 4 0.2 



t: b, v y b , -f = 7 v, 7 

(f T # b - -> 7, wffiii d'H t> £ £.t.) <50TOX<±?6« 

ttdLtt«Le (-oases, mjh«^) . »e*tt*« 

(T Jl>7'W ^~#t, A'-Jf>V^i4't') , 

an tt-e* o r t , «» L tz i> <r> x- 1> o t 
(±, »(;*jlttij|«.oa«ttilBfe?EW^IWXl±ifi«W^: 

[0019] *%5flco^)]a?E?psij^<±, rMiSSfici 

[0 0 2 0] aia^wi-^^nifi^i-ii^ 
mmm, mmm, mMtmzt't Lx&zzn 

-A, V^tfh-A, i'JXU f-^K 

t-* > -f > , |ga s a -t * n - x ta k**«*tf ftiR* fc L 

4, ifc, ttfrWfcL-Ctt, «-ft^>7'>, >* 

;Hr;un-x, gf a -t;un-x, D-^ > - h - 

'J tf — »u tf n >J K > 4- tWf <b ii * o" WlS^J t L X 

SlftS t KD^vfDt' »H: ^ n - 7, , * »u > > * 
JU □ - 7. i: >l> > 7 A , 9 n 7- * »u > o - ^. -f h 'J 7 
i , * a- .-K* y^^z^-fth'^ii f*«^lf "a 
iL * o t L X l± , i5iJ x. l£ mm * , 7^- ;u , 7- 

Df^^j3-)k7?DJ'-IV, =TTrtl. h7^a 

tLXli, f?iJx(i'^';^-f-U> ^'J = -a. 7"at'U> 
3 - ju . D-- > - r- - h w » n - x , ^.i.fi= 
v iu. jl^ / -ju, n^=/;?>, =* u * 

x>R-r r- ■/ 7i.^i;^*tf "bii^, mmmtLxit, 

(JIJ^I+'XtT 'J A r 'J ^7 / - JUT i > , T 7 'J ;U6£BS 
t l > , J r:i i y n ••■ iUT i / 7*D k"T >1S- W->*>, 



5 




(fiitTrt-n-*, tf-;nf a k>, 
^f^-t^n-xt^U^i,, > ;u-fc ;hj - x N t: K 
n ^ -> > -7- JU-fc JH3 — x, t: Kn^=-->ji-?-;u-b;i,n — 

**»ff <bii4. »Kft5HiJi: LTii, h U -7 

^, XM-t:'J>, D--r>- h-;w^^^iff>n-5)o 
*IB3PJt LTfi, fflx.lf «; >BM1, ttHttt, &Btf£, 7 

? a □ 7*? J -iv, s<> v ;i/T;un — )V , 7xH*7 
*><, ffifflKtaut LT14, 01 TXn;nf> 

Ifft 5 -fe100**%, 4f i L < J±, ft10-»80**% 

[0021] *.5kw<r>fflwzwumm. mmmmmiz 

SI (V7M7 , -t)K v-f ^n*-/-fe;u4-f tr) > ft 
*J, ^l/?K *SliW*W*«PJtiJ**^tf(bit, Cite, 

[0 0 2 2] *5&WwailS9Etti»JSfiJJJ:, H&fL»» («, 

t h , T -7 X , 7?K -H-^ -f 7- 3 , -7 <7 

* fifr * h-->x njjij&wn o^»x*if&* 

[0 0 2 3] *HB^^ r *' h - -> *#Mfl5W*)S#*ti. 

09 £ I JT« AO fiiM.£«iIgw.9.ti:*f L T g □ ft 
#1-4*6-, #5»fiSt8-C*.S r3fflS5ttCl-f-**;u 
ro- 7 *-J tLT, atlilfto. lmgAg-^100 
mg/kg, tft L < (i^1mg/kg-ft20mg/kg^4-r 4 C >^ 

*tu<, :oiiiBi-4ia4t4cii'ffiL 

[0 0 2 4 ] 2. fltt?EKUJBKSfi&U'tittt]5-£ 
*%a.9 ; : a v » t , r # h - -> x ft MMff JRSi (avd) * 



(4) 




»2 0 0 2- 3 4 0 2 



[0 0 2 5 ] T.-J? h-->X^r»3te^t-l± v ^jliT'&f. 
ixx^h ¥<r)&n £r*- h -->x#raiS= J: <0 *>-¥■< , AV 

- -> x &#-»Jffl|(&iKft * L , jE#a«EB# CJtJB £ 

i/c, AVD(±fiftiSBEjW-»^f:J3«I*WgBtt§»i|3HS (R 
VD) <7)gS«r, nW. t LTS»JB*ttCI--f-+*Jurn 
•x * - fc-SOfflMS Jfctti"**(= J: oTt^tii 

[0 0 2 6 ] #Jx.t£, 4Ml§ft4-i5C Lfc.tl#W/<-f * 
fiUJ: 0H«fL, -5"<7)AVD«:i!l^1-4Ci:UJ: <0ffll\m 
v»TJpJBf1-4Ci:^-C# i, $e>IC AVDi±, fflSS5Ei 

Tlfflia^EcOJilf t LTflSnct^t^li, AVD^R 
VDilUPSibn^ d^fli^ < , * X^°--t*f!§14 J f^i : -|i 

30 mrrfmwm tt t° i>mmm\ t it m^^zzt kt- % 

4o 

[0 0 2 7] 

I^B^1-4o l§L, #£Wiwit<bHtt«ic*wJi*W« 

T 0 0 2 S ] C^Kg^ili] t* f- - -> x?pS)jf&14K^ 

(1-1 ) *BI8a*S* t7*'l — ■> x oR« 
T F - -> XjJp|IJfgttiit^<Oitm tZZmZtLT. He 
'0 La«B8&. U937$fflflS, PC12«H&S0 , NG108-15ai&*ffli' 
/-o HeLaaJg&cn»37jflJia{J:, it10% vteJEUl 

» (FBS; *aiJDLfcllBIJffi|fc. RPMI^FHfet:r^*L/-o 
PC12S^"NG108-15ffl3a(±, 10%FBS^i.^iD L^DMEMifii 

±f a^nz --K 'J > (STS) . i tz t±fias«5EH 
(TNFa) S0'->j'nAH5 K (CHX) CtMIL 

[0 0 2 9 ] (i) STS52:S^ : U937«8fl&tC0.1 , u g m 
5 I"', PC12$fflSSi:i //gmh 1 , NG108- ISMdl ^gml 




(5) 



(ii) TNFa&tfCHXiSUlP I 

TNFff O^ffliSS : U937IM&1; 1 ,u M, HeLa3B8sL(-4/z M, 
NG108-15^8&<:4^M, PC12*fflB&l-8, a M 
CHF^ilfflitg : U937ifBll&l-2 ng ml"' , PC12lfflH&U10 n 
g ml-1, NG108-15fflJI&l-10 ng ml" 1 
[0 0 3 0] (1-2) *ffll]&Sf»<7>?fj7E 

fflSa^-r X5Nfffff(CDA-500, Sysmex, 

[0 0 3 1 ] NaCI 95mM, KCI 4.5 mM, MgCI2 1 mM, CaC 
12 1 mil, h-JH10X(±0 mM, HEPES/NaOH 5 mM 

(pH7.3, 310X!±200 mosmol kg ■ H20"' ) 
(1-3) h ?n-A cSScaJT-y-t-f 
f I'i'O-Ac fficiii 7 7-fc'l'li, h ?n-A c •€ ^ 

Cru — i-iltfLit. ( 6H2.B4 : Pharmingen, San Diego, C 
A) £fflv\ #j»U-W*£#H«SI (BioRadMRC — 10 20 
24. Hercules, CA) TlMWSSfefeSrfT o X I h^/K'J 
Tri^^ton*^ h * n-A c SrttSfi-* - t (-<t fi 1 
o^Co a-7> *-ftfet-l±, yok-v'-^^a^ftftSrffl 

y-;K7)tl^(:fit^- ^D-ic^V ^u-t^iJlW ( 7 
H8 . 2C1 2 : Pha rm i ngen) £ itm £ ^"C * * * > 7n 7 f- 

d_4) tf-3TS14fkOiM^ 
[0 0 3 2] e-3<Oi§tt«±. vfc 

/^--tf-3 (Ac-DEVD-AMC) , S^* X/?-t'-3«f h 
KWIWH^- (Ac-DEVD-CH0) lZOV*T, S^tfe 
«7-T5 74-^,1.7-7 >j >(AMC)T-1fltL 
fe!f%R£CaspASE T,4 T 7 -t -f '/Xfi (Promega, Madiso 
n, Wl) UflfcLfco 
[0 0 3 3] (1-5) DNAWftf-ftT 7 -t 

m&LfZc fflflS^SMM (EDTA 10 mM, 40 

0. 5% Na-N-7 * Y )l =! -> 7- - r- . RNAse500 ,a g 
ml-', Tris-HCI 50 mM, pH 7.8) «K 37lC-eiB#IUH5r» 

,7*nf -f r--fc*K 500 -< g ml"' Srffl^T37t:t?1 
E#ffl«LS L fc, ifcv -T\ t 77" a - z ^u1-K*fM2%) 
jfefeftDNAr fr#f L , * ft^ •>' -7 A T- jfefe L 

[0 0 3 4 ] (1-6) iSaffl^T-IifSIti: «£ 47.fF--> 
to ~> . aflS&tgSeia ^rCaC 1 2 r iv&D L <■ -0. 1 McONa- ') > 15 50 




M2 0 0 2 - 3 4 0 2 



Mifcfcffl^T, Karnovsky it^Jl- <fc 9 * <b ri» U*!>H 
<£2*ttZo 1%0s04T*+^.< -7 A^&feLT".:?^ 

*fflfl&£ — M<0^? OSfcTfcL, Epon'PU'S 
«Lfco *fl*U n+ 

MiftJEM 100CX «rfflv»T«Sf*ffofco 

[0 0 3 5] (1-7) *ffifl|W±??H£7J 
£i?#£7}<7)&£;ifflf&i±, *ffc3-(4. 5->VfH7:/ 
-JU-2- HO -2, 5-v7x-)Vf h 7'/ 1 ) -7A(MT 

fc, ifc, a8a<7)^i¥$(±, o.4% h -r ^-t-5t5\ 

[0 0 3 6] (2) @« 

(2-1) AVDOS*St) f -f*)*^7«il'rn •> *-Uiti"4 

X 3"7 o ^ # 'J > (STS) T'2B# -h&H 
eLafflSS, ■) >/N , mU937^8&S.y f t*@^NG108-15^8&<7) 
¥^SBia^W^ J *S: U*^ Lfc(ffllA), TNF/CHX^r2B# 
P B 1iiffl Lf:tCo, NG108-15ffl8atU937aJ6(HlA)& 
■bt>'{;HeLa^flai:PC12^8a (n=20) llfc^T fcJR«4:3l 
L7to T*'h- >^SIigf03fcO311fmftt-i3V^T 

[0 0 3 7 ] COT.-l?h-v*ttWM»DUB (AVD) 
li, CI" I' rn 7 *--C*-6NPPBX«iDI'DS (0.5 m 
M) UJ:oT*^l=ffll«Siifc (01 A) o -c-eofl&OCI- 
rn y 77 -T-*^>SITS, -7)U? >S (nif lumic aci 

d) iyj'o??; Ktit#ai?*ofc (o.5mM, § 

n=10) o 

[0 0 3 S] ^(-/£l£ffl(;fe^4W^l'^^±5^-C 

t h (Okada, T. (1997) Am. J. Physiol. 273, C755-C 
789), glJWiISlJ"C*4 7 0U^> (phlore 

tin) WSb**KKL^o 7nU^X30,aM) 
ii, U937^ffl8&i:ibH'TSTSiTNF/CHX(;J: •)R5fefrnfcAV 
D> , & ^U-e-<7)fi!l3 1(T>'m%.9 4 7'\-Xt'<r>Ttf- h~ 
•✓xKJfeH^-CiSAVD^iWCC i: jJ«T- # ( n=1 

0) o 

[ 0 0 3 9 ] (2-2) T#h-->7.B*{;iilt«RV0(8jifc 

* *• * ;U7'D 7 7?Oiij5a:g!;i 7 ? 

;2E) i:4tL-C«iS14B5Rl&SL, -rOft, U937aHSt 



(6) 



1*01! 2002-3402 
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HeLaMttCHXM t t*ftMftt=Hffi1$Sflttt4? (RVD) 
imLtlo L*U STS3.(±TNF/CHXT-2B#r B mgii-^C 

<0AVD£f§#1-£ t (Hib:IA, (•) ) , rvd# 

a# (ansa (□) ) k&^-a&j&siix^&ztam 

hfrlZ&vtZo ifc, «EflNB$ttCI- (DIDS 0. 
5 mM, NPPB 0.5 mMlli7DWf > 30 ,t/ M) 3i(4K + -f- -V 
(Ba 2+ 5mMX<±^->0.5 mM) CO^n 7 * -T*&3 
i-4t(HiB : 6ft (O) ), dOTtf h-v*R#U«fc(b 

7**W*Lfc**WTO±SBI (»tt) t«+ (*P< 
0.05 *t itSi-*i+ffi) o PC12&BJ&, NG108-158M& 

i±, i&atms.mm (65%f&M£E) \zn-t 
sses^ft, nnLm-c-nnt a, t'mm^mm.^ (rv 

(□) ) . 7# h - vXjtff'f'T-liRVD^^L (Sft 
(•) ) , Z<?m9kl±*l±*) iffi^flUSSttCI-^r 

ft (O) ) 0 NGio8-i5ffl8ai-o\,»Ttm«<7)«»a*7*« 

ff^ttfc (n=16 : atCli^^-T) o Z.i\h<F>'M% 
i:7Dl/f/, DIDS, X(4NPPB*T;ff h -vXGDlfMS 

[0 0 4 0] 6£oT. 7* h-v*B#t:t4, fiftittt* 
ffT-CRVDSr^-SMWffiSltCI- tK^^ **i»fCUiS 

IE^«:iSI±^f*TT* 4 , r # h - ^ * SHIH^K «fc &f| 

at**, fsaS'ft^f^TT-RVDT-n -t 7. izmnt znmm 

I514C I - <h ic-f- r * * * flHtf fc £ ■£ s C<fc £ it 
[0 0 4 1 ] (2-3) mm -A c faint, 

f- h ?n-A eft AS, S.O'CI-X(±K + ^-^^^7'n 7 fi 

-> XOPPjh^St^-fHT^^o H2A14, DIDS 0.5mM 
coffftTXJi^ft'ftTHeLaMS-STSML, -E-<7)5.5B# 

[ 0 0 4 2 ] : FITC|g£-£:_#t#:(: ilfc 
ifJ^^.S : 20 fx m 

0 2B<4, U937*ffl)&, HeLa*fflfla&i>*PC12$BJI&i;oi,>-C, D 
IDS 0.5mM, NPPB 0.5mM, £ 0*7 D U > 30 « MX(i * - 
>Q.5mWDfrl£T^l±^lETX\ STSXi2TNF/CHX(_ «t Z 

A^ottajOfc"** 1 } > rn 7 r Y > 7" Officii 

[ 0 0 4 3 ] fe<l£fflJ|&ft^W#*f (0 2 A) 
? >rv y t- J > ^frW (13 2B) Uio^T, STSXliTN 
F/CHXt-^ <b7i»*4B#IHJ^f,8ll#maffl-*-4 C t T% HeLa 



£b^, ^LTHeLaiBSa, U937fflja, XO f PC12ffllia(H2B) 

-T-&&DIDS, NPPBXIi^n |/f >t:i t) m±ci^c 0 
4 is, K + ^-v *)\,7u 7 ii-<n*— > (H2B) Xi±Ba 
2+ (5mM:n=3) iS7S**K*-*-4 f- h 7 O - A c ffifflO 

[0 0 4 4 ] (2-4) * X/<-^OfiH4ft, DNA7 ^ U > 

70 Scr-?-«o^-^7-^-7*n 7 * — ( - <t -5, jrpih 

tf - 3<7?S14fLtDNA<75|lfitlt >^*) 
14, ttffl L^aill&i"f JCJ3V^TSTSZ14TNF/CHXS: 
4^^^(b8B#^iIffl1-^C fc-eHftSftfc (SI 3 A, 
B) o 

[0 0 4 5 ] H3AI4, STS3K4TNF/CHXC4 S«tS^r4B# 

"to B3Bi4. DNA7 r U > ^<75^*Sr^-t- 0 U937ffl?g., 
HeLafflSS, PC12MXI4NG108- 15^8^1^, STSXI4TNF/ 
CHXi-i^MStl^Bfl-DIDS 0.5mM, NPPB 0. 5mM> TkTf 
20 7nl/f> SO^mXttBa 2 * 5mMT-®^-f -S C t IZ i , 
lf-3fS1tffc (H 3 A) is 4 C/DNAv V) > V 
(H3B) ji*JIp«3ilfco H3A(C43^>T, &^'TWK4, 

to *P<0.05 n itSMto 

[0 0 4 6] C|-ft^i7D7 *-t|ffI1*lCK + ^-V?- 
;U7*n 7 *--e*^Ba 2+ (03)X(4^r-> (0.5mM: n= 
4) 4 , STS3Z.(4TNF/CHX75 J ff m~ti * * K - 3<DfS14 
ItS^'DNAO 7 > *-£U937m&^<7)fl!LW;ifflJ&* 
iO -f VUiJV^TfflllhL^ (g-n=4) o 

[0 0 4 7] (2-5) 7-f h->A<7)ff;ISO'f tt<^7 
n 7 *"l-4^>-€-<7)ri.Jh 

HeLamm, U937^3&/PC12iBB&*STSX(4TNF/CHX-C-^S 

^^SSii^o 0 4i:45^T, &9!|tiHeLa«HJft.. 4»*W 
(4U937$ffl3&, ^IJ(4PC12fflBS<7), LTA^Tl4*t.B?ffl 
Bfi=l4SrSXf4TNF/CHXaa48#M^<7>, Ctfi4STS3H4 

tnf/chx t c i - -f - -r * ^ m y * - -cm«»tc jaa l t4W 

H«0, ^n-PilO*M-*^-a«a (thin section ele 
40 ctron microscopy) i L*i"o HeLalffl!ai-(4STSi:0. 5 m 
M NPPB^, U937aBfl&i;f4STSi:0.5 mMD I DS £ , PC12S5BS 

(-(±TNF/CHXt 7 D uf->z&5-Ltzi><nZit%:fflk I 

xmtfzo z<7)%tf±<w$MtLxi±, mz.ixw.<r>mmz 

C4-5>ff^H^14(±, CI-^^^^rD 7 *-t?*4DID 
S, NPPBXii^n l^-f->T-|5jB#(ZM:Si"* - tT^ipSC 
fPibilt 0 Cfn^7'07*- (Ba 2 + 5mMZ 

(+^rJi>0.5mM) 4, PC12aift{CfeV»-CTNF/CHX* , R 
50 43KSW«ffc*fflllWli-S(7)l-*5»-P*4- fc**KS&n 



(7) 



M2 0 0 2 -3 4 0 2 



tZo 

[0 0 4 8] (24) 7tfh-yXi;J:4afe?Eatf*- + 

SIS-C«tt*8«HI|»aL. ca«:H8Laaia. U9378IJ&, 
PC12iSll!&(l25)&U f NG108-15iaBII& (n=20> t-iJ^TMTT 

LtV>fc. TNF/CHX(8^H)^:1ffl^» U937aifl&. He 

LaaBB&S.U f PC12«HJa<El5) (&n=20> K*v»T*fe?E* 
fiigt^o BE4n*>CI-*+*'i'7'n *--C*£lfPB3L 
t±DIDSrlDBf:Iffli-^ t, HeLa«tPC12^a (05) 
4-^y f CU937«tNG108-15aB^ (£n=20) <7)^S&?E 
* lEibf £ * - t *Sciifco ^<^ffii<75CI- ^ * t- 'V 
rov*--C*4SITS. ;7)^>Sia^^>^ 
S Kit»t*of: (0.5mM:£n=10) „ 7Dl/f/tU9 
■37aHat-*lt4T»F/CHX»*tt*Blft5E(BI5) , "JfctfUHeLa 
mm , U937SBI&»'tfNG1 08 - 1 5*81 J% I - i3 1 f 4 STStfifftffl 
Jfc?E (&n=20) t30, u MT-|Uht-§ ^ o t^STS-eaSL 
fcU937HBI!&, TNF/CHXT-fegL£U937«, Rt>'STSt-& 
aLfcH8La«Bfti:iSv»"C(>. K*f irl^rn-y*-, Ba 
2* (5mM) i:i ^7*'b-vXU<£4»?E7!> ? Plit£^ 
tz (&n=20) o SIJ60K + ^^^^V° y# 
(0.5mM) MG108-15fflaui5V»-CSTSl»5fettaH&?E* 
HlLLfc (n=20) o U937*ffl)j&(I! 6C# 

Jg) 4- <b HHeLaaiaa, PC12fflBS t NG108-15SBH& (&n=1 
2) UiJ^T h *)'i>7n'-&ne\z.Ji OMLfcHUbFJ 
tSNIW*!*^*:. *t.H?.B-jU, cAMPrS14ft(CFTR)C|--?- 
t^^ro-yA-i LtabiU7> h7t>-M* 
^yl/- MWOfc^Ui, Na*-K--2CI-ZI±Na*-CI- 
v ^ _ 9 _ ( sympo r te r s) CD * ft <b -t'±&Ca 2 + T§1MfcC I 
-ft^il.{,7'n7J't47n-t; K (0. 5mM) CO f*> b 
t , HeLaaiiatU937«IB8at-i3«t*STS«*14ffllia5E*a 
jh-eSft^ofc (WTTT-y-t-f HT#n=10, b 'J /O 7 
;u-T-y-t:^IIT#n=4) , 

[0 0 4 9 ] H 5 <4, STS X ! 4TNF/CHX t - «t 48B#ffi<7>& 
3-e«»LfcaM&*E, aECHlNPPB 0.5mM, DIDS 0.5mM, 
7 D^> 30 / umXliBa 2 + 5mM-e|H]8#S!LaL/-HeLaSffl 
. U937«IBRXm:i2iBfiW«J&?EfflH« £ ^"T H "C *> 
4 Q asacoi^TU^WlTT-y-fc'ricJ: *)fFiiL, -r'- 

ft*„ STSR**>i*B , .?'-*«±* aRffl*— 9JJ0xi*«-8^ 
B < > * a - I- L ft -e '(# = i fcTNF/OKKKW*t 

mr-tii. CM<n*-emm&mLtz&i-&Ki *p< 
0.05 it lira, 
[ 0 0 5 0 ] (2-7) * {t*WT * h - v * jgjfctffOAVD 

AVDO AS t? ■ * 4 ifcf t*tt T * h - •> * K£ . & <>'STS# 
4 SIl&JEilo^T . U937SBH& ^fflo-CJt^L fcft 
SrC3 6i:^1-c H6t4. ^fflfllSfl (A) . 



*»*^i-a-c*4. sis* (□) «4i+Bs, a=^ 

(A) I4CI-^ ^T'o -y rt-IMfffiT, (•) 
liCI-^-r^^T-n y*- (NPPBi/il4DIDS) IF&T. 

(▼) (4K + ^- j r ^^7*n -y CO^^TT-COST 

■j/or^-sfREt-j: tjffiL^o *p<o.o5 n ttm, 

[0 0 5 1 ] S6Ai:7Fl-iI0STS^;Iffl-r4i:, 1B#» 
i-^of: (12 6 B, C) o mklKm&^tlZ&^'CSTS 

X'tngim'&zftffiMfttis.* b *u-L c »:i±itDNA7^ 

g/^ilf?n^^t(tn=4)c STS-C*aLfcU937 
MJa(=Uv»-cr#h-yXtt#t-€Bi-*«ilft^ 
, N -_-tf_ 3 S14ftS.O'DNAv > ^'14, ^iSx^? h 
t'ia#ST-"C*4 zVAD-fmk (50^M) tC4f) 

isjh^n^v AVDi4ia#$n4 c t ft < aura *) »-« 

TSJi«fs2B#rat-90.2±4.1%(-> z VAD-fmkt#^ft v> 
20 i*£-lH488.3%±3.1% (n=4) . 
.ftJS, S)JC0*^^'--t*Pl«Hi : --^*4 zD-dcb(0.1mM, n' 

[0 0 5 2] TlF/CHX-CtfJ»Lfc»£\ 30fl-Ja.rt»-«ft" 

aaico t&tfwm $ftt~rf> * * '< - * - 3«i*ffc t dna 

7^'j> yi±U937aaJ!a(-j3^-C30S-Wrt-C-l4<^'biift^ . 
,f: (n=4-12) . JJl±«S*J: D . AVD(±^ K 9 o - A 

cffiffl. tfisisft, DNA^y; >^-e-u -canai 

?ej; •) i>mi-mzzB.fc~?*>z>zttfmzii-K° (2- 

1), (2-2)ll^L^4 ii:, T#Y—>xm-i±m*> 

Ha(4AVD^*1-<7)-C% l9AVD«r?i^-r4C 

r^h-vx, ft-b^'i-aafla^E^fficogt^io 

[0 0 5 3 ] 

[««««*] ^cii. S«*«ci- + **n. 
- -> x ! : m 4 ^rtgi4<75 ^> 4 3bii& * ttia + 4 :t ^-c- § 

40 4, 

[H®<7)ffi#ftl5iBfl] 

[0 1 A] HeLaSBia, U937^SSS:u"'NG108- 15fflte«-*t 
tiT#h-yX W WKSS** t ^i-d -C- * 4 c 
[Hi B] HeLaSBSa, U937SBB&S«>'PC12aBflS.t;*t*f4 7 

[0 2 A] DIDScOffSTT.tiTffifk^HeLa^S&rSTSaL 

g L t £ <D \ h = > K 'J 7 <F> * V t> a - Z. c Jifil 

[02 5] U937*fflSa. HeLafflSaS'-/ : 'PC12¥fflS&^-^^''C. 
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[0 3 A J STSXIiTNF/CHXlC J: £ %W^\zm% Ltzii * 
tH4] HeLaSBJia, U937a^S i^PC^SfflJfc^STSXiiTNF 



(8) 
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[13 5] HeLalffljjS, U937MI\mm>a2fflm<F>mm£.ft¥ 
im 6 3 AVD<7)a«T?*44ffc*WT.-Jf h - v 

s vsTstwmt z 'mmi~ ov>r« U937^fla * « v> r 





8 8 3 8° gSSS'S 0 



(9) 



ft® 2 0 0 2 - 3 4 0 



[B1B1 
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